Prenatal development of the receptive fields of individual trigeminal ganglion cells in the rat.
1. Extracellular single-unit recording and receptive-field mapping techniques were used to evaluate the response characteristics of trigeminal (V) ganglion cells in unanesthetized, decerebrate, fetal rats between the ages of embryonic (E-) day 15 and E-20 (E-0 is the day of conception). 2. The receptive-field properties of the cells (n = 282) recorded at all of these ages except E-15 were remarkably similar; V primary afferents were generally silent in the absence of peripheral stimulation (94.3%) and gave rapidly adapting responses to innocuous tactile stimuli (97.5%). Rapid response decrements to repeated stimuli were observed in 9 of the 14 cells (64%) tested. 3. None of the cells recorded were activated by either heat or cold. No attempt was made to evaluate responses to noxious mechanical stimuli. 4. Particular attention was paid to neurons whose receptive fields involved mystacial vibrissae follicles. At all ages, neurons were recorded that responded to indentation of the skin at the base of the vibrissae, but vibrissa deflection was not an adequate stimulus for any of the cells tested. At all ages, nearly all (89.0%) of the 127 cells with vibrissa-related receptive fields responded to indentation of one and only one follicle. 5. These results indicate that the response properties (e.g., adaptation characteristics, ability to respond to repeated stimuli) of V primary afferents in fetal rats differ substantially from those of V ganglion cells in adult animals, but that the receptive-field size for these neurons in prenatal rats is, with very rare exceptions, adult-like from the earliest age at which they can be recorded. 6. These results, when considered together with the results of previous retrograde tracing experiments in fetal animals, suggest that the initial projections of V primary afferents to their peripheral targets may be quite accurate.